One-step synthesis of methylene-bridged bis-carbazole and evaluation of its antitumor activity and G-quadruplex DNA binding property.
Most reported carbazolyl G-quadruplex DNA (G4-DNA) ligands possess a rigid structure rather than a flexible one. The conformationally flexible ligands are paid much less attention. In this study, we report a novel class of non-rigid methylene-bridged biscarbazolyl ligand and their G4-DNA binding properties. Moreover, the antitumor activities of all these oligomers have been evaluated. The results show that this family of oligomers could be facilely synthesized via solely one step. Among them, compound 2, the bis-carbazole derivative, displays the best antitumor activity and IC50 values against HT-29, HepG2, A375 and MCF-7 cells are 0.69, 5.09, 3.15 and 3.8 μ mol/L, respectively. Although conformationally flexible, 2 is still capable of binding to as well as stabilizing G4-DNA via π-π stacking interaction. Moreover, 2 selectively binds to G4-DNA over duplex DNA. The current study enriches the category of carbazolyl G4-DNA ligands and paves the way for the search of more efficient G4-DNA ligands and antitumor leads.